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06HOBNEHUSA, pacCLUMPEHNA N N3MEHEHUS,
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Knactep bB/ll, cepBep, KJIMEHT Posigres

PostgreSQL
6asza
[aHHbIX @}

noaknw4yeHune E i 8 8

knactep 6a3 faHHbIX

KNMNEHT

ApaiiBep
A

HayHeM ¢ OCHOBHbIX MOHATUIA.

PostgreSQL — nporpamma, KoTopas OTHOCUTCA K K/laccy cucmem
ynpas/sieHusi 6azamu OaHHbIX.

Korga aTta nporpamma BbINOJSIHAETCA, Mbl Ha3biBaEM ee cepsepom
PostgreSQL nnu ak3emnsisspom cepsepa. 'oka cepsep npencraBnsaeTca ans
HaC «4YepHbIM ALLMKOM», HO NOCTENEHHO Mbl NO3HAKOMUMCSA C TEM, Kak OH
YCTPOEH.

[aHHble, KoTopbiMu ynpasnseT PostgreSQL, xpaHATcA B 6a3ax 0aHHbIX.
OaunH ak3emnnap PostgreSQL ogHOBpeMEHHO paboTaeT C HEeCKOTbKUMN
6aszamMu faHHbIX. ITOT Habop 6a3 AaHHbIX HAa3blBAETCA K/1acmepom 6a3s
daHHbIX. lNogpobHee Mbl Byaem roBopuTb 0 6a3zax faHHbIX B TemMe
«OpraHunsayms gaHHbIX. Jlornyeckas CTpykTypa.

C cepBepoM B3aMMOAENCTBYHOT K/IMEHTbI — BHELLHWNE NPUIOXEHUS,
KOTOpble MOryT NOAK/YaTLCS K OHOWN 13 6a3 cepBepa U nocbiiatb
3arnpochk! A1 BbINO/THEHWS.

NTak: knactep 6a3 AaHHbIX — 3TO AaHHble B palinax; cepep unu
3K3eMNNsAp cepBepa — nporpamma, ynpaensiolas KnactepomM 6a3 AaHHbIX,
a K/IMEHT — nporpaMma, no3sossiollas «06LaTbCs» C CEPBEPOM.
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YcTaHOBKa Posigres

BapuaHThl

TOTOBBIE MaKeThl (TIPeINOUTHUTE/TBHBIHN CrI0Cc00)
yCTaHOBKA U3 UCXO[JHBIX KOJIOB
0e3 yCcTaHOBKM — 00O/1auHble CePBHUCHI

Pacmpenus

JIOTIOJTHUTE/TbHBIN (PyHKLIMOHA
yCTaHaB/IUBAOTCS OTZe/IbHO
B IIOCTaBKe C CepBepOM — MOZY/IU ¥ nporpammsl (~50 IITyK)

[MpeanoyTUTENbHbIN BapuaHT ycTaHOBKM PostgreSQL — ncnosnb3oBaHue
NMakeTHbIX MeHeLKepoB (Taknx, Kak apt v rpm) 1 rotToBbIX NMakeToB.

B aTOM cny4dae nony4yaeTca NoOHATHasA, nogaepXxvsaemas v Jierko
obHOB/ISemMasn ycTaHoBKa. [akeTbl CyLLeCTBYHOT A8 60/bLUMHCTBA
onepayuoHHbLIX CUCTEM.

[pyron BapnaHT — camocTosiTesibHasa cbopka PostgreSQL 13 ncxogHbIx
KOOOB. DTO MOXET NoHaA06MTbLCA AJ151 YCTAHOBKU HECTaHA4APTHbIX 3HAYEHWI
napameTpoB UK NMPU UCMONIb30BaHWUM HE NOMYNSAPHON N1aTgopMbl.

[OTOBbIE NAaKeTbl N UCXOAHbIE KOAbI: http://www.postgresgl.org/download/

Kpome TOoro, MOXHO MCNoJIb30BaTh rOTOBblE 06/1aYHble peLleHns, YTo
No3BONSIET 060NTUCL BOOOLLE 6€3 yCTaHOBKW. Takyto BO3MOXHOCTb AatoT
MHOrne Begyuime 3apyoexHole (Amazon RDS, Google Cloud SQL, Microsoft
Azure) n oteyecTBeHHble (Yandex Cloud, O6nako Mail.ru) nnaropmeil.

B kypce Mbl 6yaem ncnosib3osartb BUPTYasibHY0 MawunHy ¢ OC Xubuntu 22 n
cepsep PostgreSQL 16, ycTaHOBNEHHbIV 13 nakeTa ansa ator OC. B aTom
c/y4dae cpasy HacTpamBaeTcs aBToMaTUYecKunii 3anyck U 0CTaHOB cepBepa
PostgreSQL npu 3anycke n octaHOBe onepaunoHHON CUCTEMBI.

Onst PostgreSQL cyliecTByeT 60/1bLLOE KONMYECTBO PacLUMPEHUA, KOTOPbIE
NoAKNHYalT HOBbIN doyHKUMOHaN K CYB/[, «Ha nety», 6e3 nsmeHeHnsa aapa
cuctemsbl. B coctaB guctpnbyTtmea BxoamTt 50 pacLumpeHuia.

https://postgrespro.ru/docs/postgresal/16/contrib
https://postgrespro.ru/docs/postgresal/16/contrib-prog

CnnCOK AOCTYMHbIX pacLUMpPeHnii 1 CTaTyc NX YCTAHOBKU MOXHO NMOCMOTPETb
B npeacTasneHun pg_available _extensions.
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@ YnpaB/sieHne cepsepom Pogga’?ég

YTunura psis yripasieHus

[ pg_ctlcluster }

OcCHOBHbIE 33/1aun

3aIycK cepBepa
OCTaHOB cepBepa
0OHOBJIEHMEe TTapaMeTPOB KOH(UTypaLuu

K OCHOBHbIM onepauusiM ynpaB/ieHnsi CEpPBEPOM OTHOCSTCA HadyaslbHas
MHULManmM3aums Knactepa 6a3 AaHHbIX, 3anyck 1 0CTaHOB cepBepa,
06HOBNEHME KOHIUIYpaL MK 1N HekoTopble Apyrue. Ans BbINOIHEHUS 3TUX
nencTBuii npegHasHaveHa ytunuta pg_ctl, Bxogsuwias B coctaB PostgreSQL.

B nakeTHOM anctpunéytuse ana Ubuntu goctyn K ytunute pg_ctl
OCYLLECTB/ISIETCA HE HaNpAMYHO, a Yepes cneymasibHyto 06epTKy

pg_ ctlcluster. CnpaBKy Mo Ucnosb3oBaHMIO pg_ctlcluster MOXHO NONYy4NTb
KOMaHOO0MW:

$ man pg_ctlcluster

Takke MOXXHO NoAy4nTb I/IHCbOpMaU'I/I}O 06 YCTaHOBJ1EHHbLIX K/1acTepax N nx
Tekywem COCToOAHUN MNMpn NMOMOLLIA KOMaH/A!

$ pg_lIsclusters
$ pg_ctlcluster status

Bonee nogpobHas nHpopmaLma 06 ynpaBneHun cepBepom As
aAMUHNCTPATOPOB 6a3 [JaHHbIX:

https://postgrespro.ru/docs/postgresqgl/16/app-pg-ctl
https://postgrespro.ru/docs/postgresqgl/16/runtime
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VcraHoBKa M ynipaBjeHHe

B BHUpTyasIbHOM MallllHe Kypca yCcTaHOBKa BBIITOJIHEHA U3 ITakeTa. KaTtasor yctaHOBKH PostgreSQL:
student$ 1s -1 /usr/lib/postgresql/16

total 8
drwxr-xr-x 2 root root 4096 uwH 22 18:53 bin
drwxr-xr-x 4 root root 4096 uwH 23 21:43 lib

Biagestery I10 cepBepa — I10JIb30BaTeb root.

Kiractep 6a3 JaHHBIX aBTOMaTHYeCKU HHUTIMAIU3UPYETCS IIPH YCTAHOBKE U3 [TaKeTa H HaXOJUTCS B KaTaJore
/var/lib/postgresql/16/main.

B 1riocsieyroIyux TeMax Mbl OyZeM CChLIaThCs Ha 3TOT KaTasor Kak PGDATA, 11o uMeHHU IiepeMeHHOM OC, KOTOPYI0 MOYKHO
YCTaHOBHUTH /IS MCII0JIb30BaHUSI B HEKOTOPBIX YTHUJIATAX CepBepa.

BitagesibiieM KaTasiora siBJIsIeTCs I10JIb30BaTes b postgres. Bot COIepP’KHUMOe KaTaJsIora:

student$ sudo 1s -1 /var/lib/postgresql/16/main

total 96

drwx------ 1 postgres postgres 4096 wwoH 24 04:29 base
drwx------ 1 postgres postgres 4096 uwoH 24 04:29 global
drwx------ 2 postgres postgres 4096 wwoH 23 21:43 pg commit ts
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg dynshmem
drwx------ 4 postgres postgres 4096 uwwoH 23 21:46 pg logical
drwx------ 4 postgres postgres 4096 uioH 23 21:43 pg multixact
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg notify
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg replslot
drwx------ 2 postgres postgres 4096 wioH 23 21:43 pg serial
drwx------ 2 postgres postgres 4096 wuioH 23 21:43 pg snapshots
drwx------ 1 postgres postgres 4096 wwoH 24 04:29 pg_stat
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg stat tmp
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg subtrans
drwx------ 2 postgres postgres 4096 wioH 23 21:43 pg tblspc
drwx------ 2 postgres postgres 4096 wuioH 23 21:43 pg twophase
SrwW------- 1 postgres postgres 3 wioH 23 21:43 PG_VERSION
drwx------ 1 postgres postgres 4096 uwoH 23 21:43 pg wal
drwx------ 2 postgres postgres 4096 wwH 23 21:43 pg xact
Srw------- 1 postgres postgres 88 wmioH 23 21:43 postgresql.auto.conf
SrwW------- 1 postgres postgres 130 uwwH 24 04:29 postmaster.opts
rwW------- 1 postgres postgres 108 wwH 24 04:29 postmaster.pid

[Ipu ycTaHOBKe M3 ITIaKeTa B HACTPOMKH 3amycka OC no6aBisieTcss aBTOMaTHYeCKUM 3ayck PostgreSQL. IToaToMy 1ocsie 3arpysku
oIlepalfOHHOM CUCTEMBI OT/leJIbHO CTapTOBaTh PostgreSQL He HY»KHO.

Mo>KHO SIBHBIM 00pa3oM yIIpaBJIsATh CepBePOM C IIOMOILBIO CJIeAYIOIIHUX KOMaH]l, KOTOpPbIe BBIJAI0TCI OT IMeHH
IIPUBUJIETHPOBAHHOTO I10JIb30BaTesss OC yepes sudo:

OCTaHOBUTE CepBep:

student$ sudo pg_ctlcluster 16 main stop
3amyCcTUThL cepBep:

student$ sudo pg_ctlcluster 16 main start
Ilepe3amyCTUTh:

student$ sudo pg_ctlcluster 16 main restart
O6HOBUTE KOHQUTYPAIHIO:

student$ sudo pg_ctlcluster 16 main reload
IMosryunTs HHGOPMAIHIO O CepBepe:

student$ sudo pg_ctlcluster 16 main status

pg ctl: server is running (PID: 2882)
/usr/lib/postgresql/16/bin/postgres "-D" "/var/lib/postgresql/16/main
"config file=/etc/postgresql/16/main/postgresql.conf"

-C

CIIMCOK YCTaHOBJIEHHBIX 3K3eMILISIPOB (MO>KHO 6e3 sudo):

student$ pg_lsclusters



Ver Cluster Port Status Owner Data directory Log file
16 main 5432 online postgres /var/lib/postgresql/16/main
/var/log/postgresql/postgresql-16-main.log
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>KypHan coobLeHni Pos{gres

B >KypHas 3aruceIBaroTCA

cy>keOHbIe COOOIIeHUs cepBepa
COOOIIeHHSs TT0/Tb30BaTe/IbCKUX CeaHCOB
COOOIIeHHS TTPUJIOXKEHUH

Hactpotlika )XypHasa

pacrioyioKeHue
(dbopmar 3anuceit
KaKue COOBbITHSI PerMCTPUPOBATh

NHdopmaums o xoge pabotel CYB/, 3anucbiBaeTCs B XXypHas1 COOBLLEHNI
cepsepa. Cioga nonagarT CBeleHUs O 3anycke U 0CTaHOBE CepBepa,
pas3inyHas cnyxebHasa nHopmauus, B TOM Yncrie cooblueHna

0 BO3HMKaKLWMX npobnemax.

Takxe croa MoryT BbIBOAUTHCA COOBLLEHNA O BbIMOHAKLMXCA KOMaHAaXxX
N BPEMEHMU NX PaboTbl, 0 BO3HUKAOLLNX BOKMPOBKaX 1 TOMy Nogo6Hoe.
DT0 NO3BO/IAET BbINO/IHATL TPACCMPOBKY M0OJIb30BATE/IbLCKMX CEAaHCOB.

Pa3paboTymky NPUNOXKEHNIA MOTYT (DOPMUPOBATL U 3anncbiBaTb B XXypHasl
cepBepa CBON COOCTBEHHbIE COOBLLEHNS.

HacTpoiikn PostgreSQL no3BonisoT rmbko onpefensTtb, Kakue MUMeHHO
COOOLLEeHNA 1 B KAKOM popmMare A0/MKHbI MonajaTh B XXypHasn cepaepa.

Hanpumep, BbiBOA B hopmartax CSv 1 json yaobeH a8 asTomarmnsaumm
aHaM3a xypHana.

https://postgrespro.ru/docs/postgresal/16/runtime-config-logging
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JKypHai coo0l1mieHuil cepBepa

JKypHaJt coobIieHHUH cepBepa HaXOUTCS 37eCh:

student$ 1s -1 /var/log/postgresql/postgresql-16-main.log

-rw-r----- 1 postgres adm 4871 wwoH 24 04:29 /var/log/postgresql/postgresql-16-main.log
3aryigHeM B KOHeI] )KypHaJia:

student$ tail -n 10 /var/log/postgresql/postgresql-16-main.log

2025-06-24 04:29:08.309 MSK [876] LOG: background worker "logical replication launcher"
(PID 906) exited with exit code 1

2025-06-24 04:29:08.312 MSK [896] LOG: shutting down

2025-06-24 04:29:08.336 MSK [896] LOG: checkpoint starting: shutdown immediate
2025-06-24 04:29:08.562 MSK [896] LOG: checkpoint complete: wrote 3 buffers (0.0%); 0
WAL file(s) added, 0 removed, 0 recycled; write=0.096 s, sync=0.029 s, total=0.250 s;
sync files=2, longest=0.015 s, average=0.015 s; distance=0 kB, estimate=0 kB;
1sn=0/1963B80, redo lsn=0/1963B80

2025-06-24 04:29:08.579 MSK [876] LOG: database system is shut down

2025-06-24 04:29:09.257 MSK [2882] LOG: starting PostgreSQL 16.9 (Ubuntu
16.9-1.pgdg24.04+1) on x86 64-pc-linux-gnu, compiled by gcc (Ubuntu
13.3.0-6ubuntu2~24.04) 13.3.0, 64-bit

2025-06-24 04:29:09.257 MSK [2882] LOG: T1listening on IPv4 address "127.0.0.1", port 5432
2025-06-24 04:29:09.284 MSK [2882] LOG: T1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2025-06-24 04:29:09.359 MSK [2885] LOG: database system was shut down at 2025-06-23
21:46:36 MSK

2025-06-24 04:29:09.473 MSK [2882] LOG: database system is ready to accept connections
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[TapamMeTpbl KOHQUrypauum  Posggres

711 BCero sK3eMmruisipa

OCHOBHOI (haiin mapameTpoB — postgresql.conf
ALTER SYSTEM — postgresqgl.auto.conf

[ Tekyl1iero ceaHca

SET/RESET
set_config()

[IpocMOTp TeKyIlero 3HaueHust

SHOW
current_setting()
pg_settings
\dconfig

CepBep PostgreSQL HacTpanBaeTcs C NOMOLLbI Pa3HOO6GpPa3HbIX
napamMeTpoB KOHJIUrypaLum, KoTopble NO3BOMIAIOT YNPaBIaTb pecypcamu,
HacTpavBaTb C/Ty)XeOHbIE MPOLIECChI U NOSIb30BATE/TbCKME CEaHCHI,
yNpaBNsiTb XXypHasZIoM cepBepa 1 pellatb MHorve apyrvue 3agauun. Noatomy
HYXXHO 3HaTb, KakK NPOBEPUTL TEKYLLME 3HAYEHNSI NapamMeTPOB 1 YCTaHOBUTb
HOBbIE.

HacTpoiikn Bcero cepsepa 00bI4HO 3a4at0TCA B KOHQIMIYpaLMOHHbIX
goarinax. OCHOBHOW KOHpuUrypaumoHHblin doainnn — postgresql.conf, oH
pefakTupyeTcsl Bpy4YHyr. BTopoii KOHpUrypaumoHHblin dpainn —
postgresql.auto.conf — npeaHa3HayeH A1 USMEHEHUS creunanbHOn
komaHaon ALTER SYSTEM. MapameTpbl, ycTaHOBNEHHbIE Yyepe3 ALTER
SYSTEM, nmerT NnpuopuTeT Haa napameTpamu B postgresqgl.conf.

[AnpexkTnBbl BKNHOYEHU dpaiinos 1 katanoros include u include_dir
NMO3BONAIOT pasfensaTb C/I0XKHble halinbl postgresql.conf Ha yacTu. 310
MOXET ObITb YA06HO, Hanpumep, Npu ynpasfieHUN HECKOSTbKUMN CepBepamu
C MOXOXMMW KOH(pUrypaunsamu.

BONbLUIMHCTBO NapaMeTpoB KOHUrypaumm gonyckaeT U3MeHeHne 3HaueHuni
B NOJIb30BaTENIbCKMX ceaHcax NPSAMO BO BPeMS BbINOSIHEHUSA. [TOMUMO
CUCTEMHbIX, MOXHO OonpeAensaTb U No/b30oBaTeNlbCckue napameTpbl 1
paboTaTtb C HUMW C MOMOLLbIO 3TUX XE KOMaHA N (PYHKLUMIA.

BapuaHTbl yCTaHOBKM 1 yrpaBneHns napameTpamu:
https://postgrespro.ru/docs/postgresqgl/16/config-setting

TekyLine 3HaYeHNa napaMeTpoB AOCTYMNHbI B NpeAcTaB/eHnn pg_settings:
https://postgrespro.ru/docs/postgresgl/16/view-pg-settings
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ITapaMeTpe1 KOHPHUTypaLHHA

OcHOBHOH daiiyt KoHPUryparuu postgresgl.conf pacriosoykeH B 3TOM KaTasiore:
student$ 1s -1 /etc/postgresql/16/main

total 60

drwxr-xr-x 2 postgres postgres 4096 wuioH 23 21:43 conf.d

-rw-r--r-- 1 postgres postgres 315 umwH 23 21:43 environment
1

-rw-r--r-- postgres postgres 143 wmioH 23 21:43 pg ctl.conf
Srw-r----- 1 postgres postgres 5743 wioH 23 21:43 pg hba.conf
SrW-r----- 1 postgres postgres 2640 umioH 23 21:43 pg_ident.conf

-rw-r--r-- 1 postgres postgres 29960 wioH 23 21:43 postgresql.conf
-rw-r--r-- 1 postgres postgres 317 wmwH 23 21:43 start.conf

37ech yKe HaXO/SATCS U IpyTHe KOHQUTYpaI[iOHHbIe GpakiIbL.
IIpoBepHM 3HaueHHe ITapaMeTpa work_mem:
=> SHOW work_mem;

work_mem

IapameTtp work_mem 3a/jaeT 06beM ITaMSITH, KOTOPBIH GY/ieT HCII0JIb30BaThCS It BHYTPEHHUX OII€PAIlUi COPTHPOBKH U
pasMellleHUs Xell-Ta6JINIL, IIpeskze ueM OyAyT 3a/ieFiCTBOBaHbI BpeMeHHEbIe GpaliyIbl Ha AHCKe.

4MB — 3T0 3HaUeHUe 110 YMOIYaHUI0 U OHO CJIMIIIKOM MaJo. /loIIyCTHUM, MBI XOTUM YBeJIUYUTE ero 10 16MB 114 Bcero
9K3eMIUIIpa. JlJIs 3TOT0 ecTh pasIMyUHEbIe Iy TH.

Bo-nemex, MO>KHO BHECTH USMEHEHLIE B postgresql.conf, PaCKOMMEHTHPOBAaB U USMEHUB CTPOKY, I'/le OIIpe/essdeTCd IrapaMeTp:

student$ grep '#work _mem' /etc/postgresql/16/main/postgresql.conf

Bo-BTOpBIX, MOYKHO IIOMECTHUTE OIIpe/iesieHre ITapaMeTpa B ¢aiin ¢ cypdukcom .conf B KaTasiore /etc/postgresql/16/main/conf.d
WJIH B II0JIb30BaTeJIbCKUH Qaiiyl KOHQUTYpaI[UY, MeCTOII0JI0KeHHe KOTOPOro cjIefilyeT 3afaTh B AUpeKTHBe include ocHOBHOTO
KOHUTypaIfoHHoro $aiina postgresql.conf.

B-TpeThbHUX, MOKHO MSMEHUTDH 3HaUeHMe IIapaMeTpa C IIOMOIIbI0 KOMaH/EI SQL — UT0 MBI U CleJIaeM:

=> ALTER SYSTEM SET work_mem TO ‘16MB';

ALTER SYSTEM

Takoe U3MeHeHUe II0IIafiaeT He B postgresql.conf, a B dpaiin postgresql.auto.conf, KoTopsIi HaxXogUTCS B KaTasore PGDATA:

student$ sudo cat /var/lib/postgresql/16/main/postgresql.auto.conf

work mem = '16MB'

YTo6bI H3MeHeHHe BCTYIIUIO B CHJLY, Hy’KHO IlepeduTaTh KOHQUIypaIlliOHHbIe QpaiIbl. /{711 3TOT0 MOXKHO BOCIIOJIB30BaThCI
pg_ctlcluster, 60 HcII0Ib30BaTh GYHKIIHIO SQL:

=> SELECT pg_reload_conf();

pg_reload conf

V6enumMcs1, UTO HOBOe 3HaUeHHe IIapaMeTpa IIpuMeHUI0ch. KpoMe komaHasl SHOW, MOKHO CZies1aTh 3TO TAKKM 06pa3oM:
=> SELECT current_setting('work_mem');

current_setting

UT0o65I BOCCTAHOBUTH 3HaUeHMe IlapaMeTpa II0 YMOJTYaHHUIo, locTaTouHo BMecTo SET HcIosb3oBaTh koMaHAy RESET (1, KoHeuHoO,
IepeuyuTaTh KOHQUIYpaIMOHHBIEe QariIbl):



=> ALTER SYSTEM RESET work_mem;
ALTER SYSTEM
=> SELECT pg_reload_conf();

pg reload conf

BOJIBIIIMHCTBY ITapaMeTPOB MO>KHO YCTAHOBUTH HOBOE 3HaUeHHe /I TEKYIIET0 CeaHCa IIPsIMO BO BpeMsI €T0 BHIITOTHEHHS.
Hampumep, ecii MBI COGHpaeMcsi BEITIOTHUTE 3aIIPOC, COPTHUPYIOIIHE 60JIBII0H 06beM JaHHBIX, TO JJII CeaHCa MOXKHO
VBEJIMYUTH 3HaYeHHe wWork_mem:

=> SET work_mem = '64MB"';
SET

HoBoe 3HaueHUe IeHCTBYeT TOJIBKO B TEKYIIlEM CeaHCe MM ladke B TeKyIlel TpaH3akuuu (mpu ykasaHuu SET LOCAL).

Ellle oinH C1II0CO6 IIPOBEPUTH TEKYIIee 3HAUeHHE — BBIIIOJTHUTD 3aIIPOC K IIPe/ICTaBIEHUIO:

=> SELECT name, setting, unit FROM pg_settings WHERE name = 'work_mem';

name | setting | unit
__________ B
work mem | 65536 | kB
(1 row)

MOo>KHO YBHZIeTh 3HaUeHHe ITapaMeTpa U ¢ IIOMOIIIbI0 KoMaHAb! \dconfig:
=> \dconfig work_mem

List of configuration parameters
Parameter | Value

work _mem | 64MB
(1 row)



of] PROFESSIONAL

KnneHT psql Pos{gres

TepMuHanbHBINA K/IWEHT A1 paboTsl ¢ PostgreSQL
[TocraBnsietrcst BMecte ¢ CYB/]

Vcrnonb3yeTcsi aAIMUHUCTpAaTOpaMH U pa3paboTunKaMu
JJIsI UTHTePAaKTUBHOM pabOThI 1 BBITIOJIHEHUST CKPUTITOB
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Ona pabotbl ¢ CYB/[, PostgreSQL cyulecTBYHOT pa3/iniHble CTOPOHHNE
NHCTPYMEHTbI, PACCMOTPEHME KOTOPbIX HE BXOAUT B pamMKu Kypca.

B Kypce Mbl 6yeM UCNonb30BaTb TEPMUHASIBHbIN KNEHT psql:
1. psql — 3TO eAUHCTBEHHbIN KNWEHT, NocTaBnsemMsblin BMecTe ¢ CYB/.

2. HaBblkn paboTbl ¢ psql npurogAarca paspabotyumkam n agmMmmHUcTpaTopam
BHE 3aBUCMMOCTM OT TOTO, C KakMM UHCTPYMEHTOM OHU ByayT paboTtars.

[na nHTepakTMBHOW paboTbl B psql BCTpoeHa nogaepxka readline,
nporpaMm NocTpaHNUYHOro NPOCMOTpa pe3y/ibTaToB 3anpocoB (Takux, Kak
less n pspg), a Takke NOAKIHOUYEHUS BHELLHUX pefakTopoB. Bo3mMoXHOCTH
psql no3sonsT B3aumogerictsosats ¢ OC, npocMmarpuearb CoAepXXumMoe
CUCTEMHOrO Katasiora, co3faBarb CKpUNTbl 418 aBToMarm3aumm
NOBTOPSOLLMXCS 3a4au.

https://postgrespro.ru/docs/postgresal/16/app-psql



https://postgrespro.ru/docs/postgresql/16/app-psql

IoaxiIroueHne

IIpu 3amycke psql HY>KHO yKa3aTh IIapaMeTpHI HoKIoueHHs. K 0653aTe/IbHBIM IIapaMeTPaM OTHOCSTCS:

UM 6a3bl JAHHBIX, II0 YMOJTYaHHUIO COBIIaIaeT C MMEeHeM I10/1b30BaTelIsT;

MM II0JIb30BaTe s (POJIb), II0 YMOTYaHHIO COBIIaZaeT ¢ MMeHeM I10Jb30BaTe s OC;
y3eu (host), II0 YMOTYaHHIO — JIOKaJIbHOE COeJUHEeHHUe;

TIOPT, II0 YMOJTYaHHI0 — 06BIYHO 5432.

e o o o

ITapaMeTpsl yKa3bIBAaKOTCA TaK:

student$ psql -d 6a3za -U ponb -h y3sen -p mopt

HacTpoiiky, cfieJlaHHble B BUPTYaJIbHOM MallliHe Kypca, II03BOJISIOT IIOAKIIYAThCS K PostgreSQL 6e3 yka3aHHUs ITapaMeTpoB:
student$ psql

IIpoBepUM TeKyIIlee IOK/IIYeHUE:

=> \conninfo

You are connected to database "student" as user "student" via socket in
"/var/run/postgresql" at port "5432".

Komas/ia \connect BBIIIOIHSIET HOBOE IIOJK/II0YEeHHE, He TToKu/iast psql. Ee MO>KHO COKPATHTH /10 \C. MBI 6y/1eM yKa3bIBaTh HE06sI3aTeIbHYI0 YaCTh UMEHH
KOMaH/IbI B KBa/[paTHBIX cKoOKax: \c[onnect].

CnpaBo4Hast HHGOpMaIus

CrpaBKy IT0 psql MOKHO ITOJIyYUTE He TOJBKO B IOKyMeHTAaIluH, HO U IIPSIMO B cucTeMe. KoMaHa
student$ psql --help
BBIZlaeT CIIPaBKY II0 3aITycKy. A ecyu PostgreSQL ycTaHaB/IMBaJICS C JOKyMeHTaIHeH, To ClIpaBOYHOe PYKOBOZCTBO MOKHO II0JIyUUTh KOMaHZ0H

student$ man psql

VrunuTa psql yMeeT BBIIOTHSITE KOMaH/bI SQL U CBOM COGCTBEHHBIE KOMAaH/IbI, KOTOPble HAUMHAKTCS C 060paTHOM KOCcoH uepThl, Kak \conninfo. Komauzs! psql
BCerzia OHOCTPOYHEIe — B OTJIMYHeE 0T KoMaH[ SQL.

Bayrpu qul €CTh BO3MOJKHOCTS ITOJIYUYHUTH CITMCOK U KpaTKO€e OIIKMCaHHE €TI0 COGCTBEHHBIX KOMaH/;

® \? BBIJJaeT CIIMCOK KOMaHJ, psql,
® \h[elp] BEIZjaeT criHcOK KoMaH/[ SQL, KOTOpbIe II0/I/lepP>KUBaeT cepBep, a TaKKe CUHTaKCHC KOHKPeTHOM KoMaH/ el SQL.

dopMaTHPOBaHUE BHIBOJA

KizeHT psql yMeeT BEIBOAUTE pe3y IbTaThl 3aIIPOCOB B Pa3sHBIX popMaTax:

e dopMar c BEIpaBHUBaHHEM 3HaUeHHIT;
e dopmar Ge3 BEIDABHUBAHUS;
® pacIIHMpeHHHIH dopMar.

dopMaT ¢ BEIpaBHUBaHHEM HCII0JIb3yeTCs 110 YMOTYaHHIO:

=> SELECT name, setting, unit FROM pg_settings LIMIT 7;

name | setting | unit
............................ e
allow_in place_tablespaces | off |
allow_system_table mods | off |
application_name | psql |
archive cleanup_command | |
archive_command | (disabled) |
archive library | |
archive_mode | off |

(7 rows)

IMupuHa CTOJIOIOB BEIPOBHEHA I10 3HaueHusAM. Tak)Ke BEIBOJUTCS CTPOKA 3ar0JIOBKOB M UTOTOBast CTPOKa.

Komanzps! psql 1711 IIepeK/II0ueH s pesKHMa BhIpaBHUBaHU:

® \a — IepeKJII0YaTesIb pe’KUMa: C BblpaBHUBaHHeM/6e3 BhIpaBHUBaHUS.
e \t — IepeKJII0YaTe/b 0TOGPa’KeHHs CTPOKH 3aT0JI0BKA M UTOTOBOH CTPOKH.

OTKITIOUHUM BBIPpaBHUBaHWeE, 3ar0JIOBOK 1 UTOTOBYIO CTPOKY:
=> \a \t

Output format is unaligned.
Tuples only is on.

=> SELECT name, setting, unit FROM pg_settings LIMIT 7;

allow in place tablespaces|off|
allow_system table mods|off|
application_name|psql|

archive cleanup_command]| |
archive command| (disabled) |
archive library]||

archive mode|off|



=> \a \t

Output format is aligned.
Tuples only is off.

Takoi popMaT HeyA06eH ISt IPOCMOTPA, HO MOXKeT 0Ka3aThCsI II0JIe3HBIM JIJISI aBTOMaTH4IeCKo# 06pab0TKH pe3y IbTaToB.

PacipeHHBIN fl)OpMaT yI[OﬁEH, KOT/1a HYy?>KHO BBIBECTH MHOI'0O CTOJIGITOB /IS O[THOM MJTM HECKOJIBKHUX 3aIIUCel. /IJIs 3TOr0 BMECTO TOYKH C 3aIIITON YKasblBaeM B
KOHITe KOMaH/IbI \gXZ

=> SELECT name, setting, unit, category, context, vartype,
min_val, max_val, boot_val, reset_val
FROM pg_settings

WHERE name = 'work_mem' \gx
-[ RECORD 1 J--------mmmmmmmaamm- -
name | work_mem
setting | 4096
unit | kB
category | Resource Usage / Memory
context | user
vartype | integer
min_val | 64
max_val | 2147483647
boot_val | 4096
reset_val | 4096

Ec/IM pacuIMpeHHBIN ¢opMaT Hy>KeH He IS OJHOM KOMAH/BL, @ IIOCTOSIHHO, MOYKHO BKJIIOYHTD €ro IIepeK/IodaresaeM \X. Bce BO3MOXKHOCTH GOpMaTHPOBaHUS
PpesyJIbTaTOB 3aIIPOCOB JOCTYIIHEI Uepe3 KOMaH/y \pset.

B3aumopetictBre ¢ OC 1 BBIIOJTHEHHE CKPHIITOB

W3 psql MO>KHO BBIIIOTHATE KOMaH/bI shell:

=> \! pwd

/home/student

C rmomoInpIo 3arpoca SQL MoXKHO chOpPMHPOBATh HECKOIBKO APYTHX 3alIpocoB SQL M 3amucaTh UX B $aiiy, UCII0ab3ysd KoMaHAy \o[ut]:
=> \a \t \pset fieldsep '’

Output format is unaligned.
Tuples only is on.
Field separator is "".

=> \o devl_tools.sql

=> SELECT format('SELECT %L AS tbl, count(*) FROM %I;', tablename, tablename)
FROM pg_tables LIMIT 3;

Ha sxpaH (B CTaH/[apTHBIM BEIBOJ]) HUUETO He ITonaso. [[ocMOTpUM B daiiie:
=> \! cat devl_tools.sql

SELECT 'pg statistic' AS tbl, count(*) FROM pg_statistic;
SELECT 'pg type' AS tbl, count(*) FROM pg_type;
SELECT 'pg foreign table' AS tbl, count(*) FROM pg_foreign table;

BepHeM BBIBOJ Ha 9KpaH U BOCCTAHOBUM GOPMAaTHPOBaHUe 110 YMOTIaHHIO.
=> \o \t \a

Tuples only is off.
Output format is aligned.

BBIIIOTHUM Telleph 9TH KOMaH/BI U3 daiina ¢ moMoinbio \i[nclude]:

=> \1i devl_tools.sql

tbl | count

______________ P

pg_statistic | 409

(1 row)

tbl | count

......... P

pg_type | 613

(1 row)

tbl | count

__________________ O

pg_foreign_table | 0
(1 row)

ECTb U IpyTHe CII0CO6HI BHIIIOJHUTE KOMAH/IBL, B TOM YHCIe U3 ¢paiiroB. Ilociie BBITOTHEHHS KOMaHJ, ceaHC psql 6yeT 3aBepIeH:
e psql < nMs_datiaa

e psql -f umst_gatina
® psql -c 'KoMaHja' (paboTaeT TOJIBKO /IS OAHOH KOMaH/IbI)

ITepemeHHEIe psql

ITo anasoruu c shell, psql IMeeT co6cTBeHHBIe IlepeMeHHEIe.

VcraHOBUM IIepeMeHHYIO:



=> \set TEST Hi!

YUT06BI IIOACTAaBUTH 3HaUeHHe IlepeMeHHOMH, Ha/l0 IIpeiBapUTh ee UM IBOeTOUHeM:

=> \echo :TEST

Hi!

3Ha4eHUe IIepeMeHHOI MO’KHO COPOCHTD:

=> \unset TEST
=> \echo :TEST

:TEST

HepeMeHHBIe MO>XHO HCII0/Ib30BaTh, HAIIPUMeED, I XpaHEeHHs TEKCTa YaCTO UCII0JIb3yEeMBIX 3alIpOCOB. Bot 3aIrpoc Ha II0JIy4eHHe CIIHCKa IIATH CaMbIX GOJTBLIITUX

TI0 pa3sMepy Ta6JIHII;:

=> \set top5 'SELECT tablename, pg_total_relation_size(schemaname||'".

JUJIs BBITIOJTHEHHSI 3aIIpoca I0CTaTOYHO HabpaTh:

=> :top5
tablename |
________________ +

pg_proc

|
pg_rewrite |
pg_attribute |
pg_description |
pg_statistic |
(5 rows)

1245184

745472
720896
630784
294912

''||tablename) AS bytes FROM pg_tables ORDER BY bytes DESC LIMIT 5;°*

IIprcBOeHHe 3HaYeHHUs IIePeMeHHO top5 Y{06HO 3aIIMCcaTh B CTAPTOBBIIN ¢aiiy .psqlrc B JoMalllHeM KaTaJore II0JIb30BaTe 1. KoMaH/AbI U3 .psqlre 6yayT

aBTOMaTHUYeCKHU BBHIIIOIHATECA KaXK/bIH pas IIpu cTapTe psql.

Be3 mapaMmeTpoB \set BbI/jaeT 3HaueHHs BCeX IlepeMeHHBIX, BKJII0Uasi BCTpoeHHBIe. CIIpaBKYy 110 BCTPOeHHBIM IlepeMeHHBIM MO>KHO IIOIYIUTh TakK:

\? variables

BrIiiTH U3 psql MOXKHO ¢ TOMOIILI0 KoMaH, \q[uit], quit, exit mam Haxkas Ctrl+D:

=> \q
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Toru Posygres

YcranoBka PostgreSQL 13 roToBbIX IMaKeToOB —
TIPeJTIOUTUTE TBbHBIN CII0CO0 yCTaHOBKU

[TakeTHbIe AUCTPUOYTHBBI YUUTHIBatOT 0cobeHHocT OC,
KOTOpbIe HY>KHO 3HaTb

Kak 3aIlyCKaTh ¥ OCTaHaB/IMBaTb CepPBep
pacronoxeHue (aityioB KoHUTrypaluu
pacrionoykeHue >KypHasa cepepa

psql — kmmeHT A5t paboThl ¢ PostgreSQL

13
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[1pakTunka Pos{gres

1. YcranowurTe A1 BCeX CeaHCOB 3HaueHHe MapamMeTpa work_mem
paBHBIM 8 MOaiiT.
OO6HOBHTE KOH(MUTYPAIUIO ¥ IIPOBEPLTE, UTO U3MEHEHUS
BCTYTTW/TH B CHJTY.
BoccraHoBUTe 3HaueHue 10 YMO/TUaHHUIO.

2. 3anuumre B aiin ddl.sql komanny CREATE TABLE
Ha co37iaHue I000i Tab/IULIbI.
3anuimmTe B (aiin populate.sql komaH/bI Ha BCTaBKY CTPOK
B 9Ty Ta0/UILLy.
BbimonHuTe 06a CKpuUIiTa U MpoBepkTe, UTo Tabnuila co3zanach U
B Hel MOSIBUIMCh 3alUCH.

3. Haiaute B )XypHasie cepBepa CTPOKM 3a CEerOJHSIIHUN [IeHb.
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[nsi 3anycka psgl B okHe TepMuHasnia Habepute psgl 6e3 napamMeTpoB:
student:~$ psql

[Ns1 BbINONIHEHNA 3alaHNIA KaXK0W TeMbl YA06HO co3aaBaTb OTAE/bHYIO
6a3y gaHHbIX:

student/student=# CREATE DATABASE tools_overview;

CREATE DATABASE

student/student=# \c tools_overview

You are now connected to database "tools_overview" as user
"student".

student/tools_overview=#

1. Bocnonb3yiTtecb komaHgon ALTER SYSTEM.
2. Ecnu pesynbTtat 3anpoca He noMmeLaeTcs B OKHO TepMuHana, psql

nepenaet ero ytunute less Ans nocTpaHWYHO Bblgayn. UToObl BEpPHYTLCSA B
PEXUM BBOAA KOMaH[, HAXXMUTE KNaBuLLy (.



1. IlapameTpsl KOHQHUTYPaLuu

[ToakiroyaeMcs K 6a3e JaHHBIX:

student$ psql

3a/laeM 3HaueHHe ITapaMeTpa:

=> ALTER SYSTEM SET work_mem = '8MB';
ALTER SYSTEM

O6HOBJIsIEM KOHQUTYPAIIHIO:

=> SELECT pg_reload_conf();

pg reload conf

IIpoBepsieM 3HaUeHUe ITapaMeTpa:
=> \dconfig work_mem

List of configuration parameters
Parameter | Value

work mem | 8MB
(1 row)

BepHeM 3HaueHHe 110 YMOTYaHHUIO:

=> ALTER SYSTEM RESET work_mem;
ALTER SYSTEM

[IpuMeHseM U3MeHeHUs:

=> SELECT pg_reload_conf();

pg_reload conf

2. BeinmostHeHHe CKPHUIITOB B psql
3anumiem B ¢parin ddl.sql koMaHLYy Ha co3aHKe Tab/IUIBI C KIIOUeBBIMHU CJI0BaMHU PostgreSQL (7151 3TOro MOKHO HCII0JIb30BaTh U
JII060M TEKCTOBBIM peflaKTop):

student$ cat > ~/ddl.sql <<EOF
CREATE TABLE keywords (
word text,
category text,
description text
);
EOF

3amnuieM KOMaH/IbI [JI 3aIl0JTHEHUS Tabruiiel keywords B ¢paris populate.sql:

student$ cat > ~/populate.sql <<EOF
INSERT INTO keywords

SELECT word, catcode, catdesc FROM pg_get_keywords();
EOF

CospaeM 6a3y ZaHHBIX U ITO/IK/II0YaeMCsI K Hell:

=> CREATE DATABASE tools_overview;

CREATE DATABASE

=> \c tools_overview

You are now connected to database "tools overview" as user "student".

BrlnosiHszeM CKPHUIITHI ¥ IIPOBEPSAEM 3aIlMCH B TaGJH/IHeI



=> \i ddl.sql
CREATE TABLE
=> \1i populate.sql
INSERT 0 471

=> SELECT * FROM keywords LIMIT 10;

word | category | description

___________ L T T Ty
abort | U | unreserved
absent | U | unreserved
absolute | U | unreserved
access | U | unreserved
action | U | unreserved
add | U | unreserved
admin | U | unreserved
after | U | unreserved
aggregate | U | unreserved
all | R | reserved
(10 rows)

3. IIpocMoOTp >XypHaIa

JKypHasI MO’KHO OTKPBITH JII0GBIM TEKCTOBBIM pefakTopoM. KaXkziast 3alIuch B )KypHasle HAUHHAETCs C JaThl, COIEP>KUT HOMeP
CepBepHOTO IIporiecca (TaKoBBI HACTPOUKHU >KypHaJa I10cjIe YCTaHOBKH U3 ITaKeTa) ¥ MOKeT COCTOSITh U3 HeCKOJIbKHUX CTPOK.
ITocsiegHKe 3amMCcH O6yAyT B KOHIe paiiia.

student$ tail /var/log/postgresql/postgresql-16-main.log

2025-06-24 04:39:16.010 MSK [41705] LOG: database system is shut down

2025-06-24 04:39:16.615 MSK [43763] LOG: starting PostgreSQL 16.9 (Ubuntu
16.9-1.pgdg24.04+1) on x86 64-pc-linux-gnu, compiled by gcc (Ubuntu
13.3.0-6ubuntu2~24.04) 13.3.0, 64-bit

2025-06-24 04:39:16.615 MSK [43763] LOG: listening on IPv4 address "127.0.0.1", port 5432
2025-06-24 04:39:16.625 MSK [43763] LOG: 1listening on Unix socket
"/var/run/postgresql/.s.PGSQL.5432"

2025-06-24 04:39:16.658 MSK [43766] LOG: database system was shut down at 2025-06-23
21:46:36 MSK

2025-06-24 04:39:16.713 MSK [43763] LOG: database system is ready to accept connections
2025-06-24 04:39:19.735 MSK [43763] LOG: received SIGHUP, reloading configuration files
2025-06-24 04:39:19.736 MSK [43763] LOG: parameter "work mem" changed to "8MB"
2025-06-24 04:39:20.105 MSK [43763] LOG: received SIGHUP, reloading configuration files
2025-06-24 04:39:20.105 MSK [43763] LOG: parameter "work mem" removed from configuration
file, reset to default

Co3aHHYI HaMH 6a3y MOXKHO YIAJIUTh, IPeABapUTEIHFHO OTK/IFOYUBIITHCE OT Hee (ITI0ZpoGHOCTH GYAYT B MoyJie «OpraHHU3aIius
TAHHBIX»)

=> \c postgres
You are now connected to database "postgres" as user "student".
=> DROP DATABASE tools_overview;

DROP DATABASE



